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(54) PHASE UNLAPPING METHOD IN IMAGE ANALYSIS OF SPECKLE INTERFERENCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a highly accurate unlapping 
processing to obtain a phase distribution corresponding to the 
deformation of an object by eliminating effect of speckle noises by 
finding the inversion position related to lapping from the minimal point of 
a strength difference Isub and the minimal point of a strength sum Iadd, 
in a phase analysis curve of a dynamic body to be observed subjected to 
lapping in a phase unlapping method in the image analysis of speckle 
interference for finding phase information of the body to be observed by 
an addition/ subtraction method. 

SOLUTION: With respect to a phase curve &phiv;' lapped, crimp point 
positions A, C and E are found out from the minimal value of a strength 
subtraction Isub curve (thin solid line), and crimp point positions B and D 
from the minimal value of a strength addition Iadd curve (broken line) 
separately. Therefore, a phase unlapping processing is carried out to 
obtain an intrinsic phase curve defining a phase value &phiv;' as 
respective phase values &phiv; in the first region of positions A-B, a 
phase value 2p-&phiv;' in the second region of positions B-C, a phase 
value 2p+&phiv;' in the third region of position s C-D, and a phase value 
4p+&phiv; f in the fourth region of positions D-E. 



mo "j^n " 







sfjn 











GIB 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



[Date* of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



( 



(19)H#Bltt3*Jf (JP) (12) & [|j§ & $g (A) (lDWUFtflH^BSS^ 

«F$|2001-311613 
(P2001-311613A) 

(43)&B5 H ¥f£13*Rl R 9 B (2001. 11.9) 

(51)IntCl.' S»PJn2^ F I 7-73-r(##) 

GO IB 11/24 GO IB 11/16 2F065 

11/16 11/24 D 



gS««©»7 OL (£ 13 J© 



(21)fflH#*f iftH2000-293085(P2000 -293085) 


(71)tHHA 


591079225 






SfSS T 


(22)fflHH ¥fS12^9^26B(2000.9.26) 




*£BiWfi?nTU*A«®gJ597- 2 




(7D6UHA 


000005430 


(31)«Jfcffcfe«#^ #H2000- 48271(P2000- 48271) 






(32)«5fc B ¥j£l2*£ 2 /324B (2000. 2. 24) 




^5Jft$ ^&*Tffffi1t(r 1 T B324«ilfi 


(33)fi$fcH3£3RS B* (JP) 




sra t 


ftft&mo&m i wm o 2000^3^280 




^3S*Jllft*AX#«*597- 2 


«t> mmmm^mro v<xm wi&nm m& 






m7msmwm&mKm&mt.£i msmsm no. 




*»I»i»»TrF*a.«195 - 1 


3j \z®m 


(74)«3!A 


100097984 















(54) [fS^©^] X^?/^;l^F^OBJ«flf«flC^lt*(flt«T>75/tf>^^ 



(57) [Slit; 3 

fflfglciStrS , 5 -y e^fc«4R|&ffiB* , SftgH I 

8 u b os^jfift^tisuEn 1 a a a 

OjSM&ba. c. e# s 34jehi a d d mm <&») <r> 
ti&we. {mA-Bcomimmz-o^ximmm^ ' 

©SB-c<7)m2^(cov%T(i{4ffi<l2^-* ' 



A 

sioA 



81 2A 




8108 



1__<L 




size r 



91 68 



819 



:(2) 001-311613 (P2001-31$8 



f-ymi&Omfg. I bsfore , I a f t e r fcOH 

•nx^&s^i s u b akvwm a d d ^s-^^t 

1 s u b <50@^fecfct>'f/!e®m*ii a d d co«i>J\&a> 
imS&2 ] MIE33»«M I s u b fi0«WNjSi(=3S^* , 

^c^-r^setts***^ mridsfie^ii . d d <os 
*=»?rr &Rteffiis**«> s £ t s-wat 

l i?clt2 tm<r> x^v9 ;HFtfco BflMSWr fc tJ f 1 4 ffi 
[Rl 1 

.ajy. 



<f> 

— = tan 

2 



5. 

Sni«(7 y e^^ffitSjD^JtCOV^Tti* = ( n 



I t (x,y)-I 0 [l+YCOS{4tx,y) + 27ti/N}) i - 0X-.,(N -1) 



-1 ) -fc:J:»K Wft<0HSnfRtt (r/ty/ai 
$&J^$) lz-o\.\TH£<t> = n7t-<t> ' {ciO. 

lesfesn i s u b jtfjirEauwa i . d a <o-f-^t 
sit**H i s<no*>wrtitf i jstesi^x^y 7^ 

^m*> 1 JSte^wx^y ^;HF»<oiiflMi¥»fK*iJt* 
[000 1] 

«M*f^t>ttS{4ffiT>"7-yfcry^^^ML. t¥L< 

xr\*»9 iv=m<rmf&wsi t: fc ft a ffiffl r y 5 •/ 1 y 7 
■%mi,zmi-&i>(oz'h&. 

[0002] 

it. ^Sffi^SftCffl ^^IF^^frP?£ 4> 

tit, ¥mwmttk9mX0M£., - 
-5-*. 6 i <9T\ 2 * N^J- L7tNtfc<VFiW)ni««Tffi 

( 1 ) jrt'-s-i&ii*. 

[0003] 
[R2] 

(1) 



ZZX\ <t>(x,y)imv>£ot-?&&.WX'$>&. 4fc» 

{C«A&^IZU. H=3X't>tM «t N>3T'W. 
SCORJ: 0^S^R* { ^< I 0 £ r(2-*KK 

[0004] 



[R3] 



(2) 



h, Tmt<r>-'1j<n%ttt:yWm')lzM*MetiimV 
. Tie ( 3 ) S-C^-i^fiSatK^fli^^ii*. 
[0005] 
[&4] 



!(3) 001-311613 (P20 0 1-3 1$8 



I(x,y) - / 0 [1 + y cos{<^Jt,y) + 27t*sin0/A}] 
= / 0 [l + ycos{<K*,3') + 27C/ 0 J:}] 

ZZX\ f o =s\n0/\l$. ItmZMllKZblzX-o-Z [0006] 
x^|6jtC7-'JX^-f-St> Tie (4 ) 

-^(/,y)+^.(/ + /o,y)+^'(/-/o^) 



S^mi:T30^7)JS^^I|•r-l>^:tS^^LTV^^„ ;i 

7 4iV9\zm-b > TIE ( 5 ) £*<!»6*l*. 
[0007] 
[»6] 

/, -/oyexpp'Kacy)] (5) 

:»(5) 3ftO*rifl«og8»i:JsBaJOJt36»fe. Tf£ ( 6 ) 

[0008] 
[»7] 

«]fi (x . y ) #ffij<0*2n 4 1 0 . r t ttfttmffi 
■f-S^^x-^Oig^ix^-SrElS^-r. ±IB ( 6 ) 

ut\ 2 x r t iccMSf k/#£ t 

[0009] -mz. (4ffl^7hja±2jfc7c=F8»a<oi 

ffl Srffll^i: i 4: liTS ftv 

[ 0 0 1 0 ] {iffl^7 hftteMMfcOftffl^7 h 

h<r>x\ wm-^mmzmLx^ht^Lh. mwtix 
if. (affiy? bmimmitzttLx&isimKmmim^ 



[00 11] U>>L3r#^ flMMAMinicKftU 

iM)*r>&!fsm%$3mifizm&t z<r> 
x o %m&izt}^x±.n 2 mirmzmm-? wre 

[0012] x^ x ?;h=*®±, mmmfczu—rft 

xmi L fc 3 t & 7 

? /W ^ - y - £ f m-t £ ^WmX'fo X^vfiW* 

?-yiz-&<?>m®&X'izwms * xt lxihz l<% 
X-Z&. ttz. ? )^®mx'\m<m%:zwmt 

[ 0 0 1 3 ] 06 23Myjt22?)XA;-y ?,uTmM 
WtTFi-. «WK*T**lUiI»«cl0 0tt. xzSffrt 
-C*Hfr3r, U— <f 101*'4><7)23t^l02A. 1 
0 2BCJ:-5r!HW5<i*. ffiigttl OOCiotE 
fiS!Rflttfc*m«CC D^^7 1 0 3<7Mim±lz=F» 

^•7 7>l<^9->m&$:ffitixLX. mWUftl 0 0<r> 

mmjMMzmiKimmmi'tfd m6co 

[0014] -flue. X^-y^^^^-VBmWiaffl^ 

tm+z>. m&m^im, tth*>&&iz£&{m& 
iwo ttzii 2 ncQmmmo&mx'iimmwo 

[ooi5] ztuzmLwrnmizti^xit. &mMi 
B u b tfom^aD^r^sw i a d d coffin srfijffl-ri, 



!(4) 001-311613 (P2001-31S8 



[0016] 06iC7jrfJ:d{;:. 2-yco±mi 

0 2 A. 1 0 2B<50#3tSS±tC-?-ix-?-'ix^-vy^l 04 

a. i o 4 b , — i5coRym&x'mfczm\ Ltz 

^»fIfecox^. y^W^-^coSftgl b . f c r e „ 

1 a f t e r <i#*TIE ( 7 ) 5ST*3*l4. 

[00 17] 
[»8] 



(7) 



-/„[l + ycos0] 
^ -/»[!+ r cos(a + *')] 

fcfc'U I o = I i + I 2 HT. ^(iX^ y 

LtzfflSVKhbTh. ZcDkZ. 3£J££I e u b fc3$ 
Jgft I a d d UTSB ( 8 ) olztm$ix&. 

[00 18] 

[&9] 



<*>' <$>' 

- I.j*r ~ It**, - 21 oY sin(0 + —)sin(—) 
K« = V + ^ - 2/„ - 2/ 0 y cos(0 + y)cos(^) 



(8) 



Ztl^CO^zm^m ( 9 ) ^CiO{2ffl0 ■ (x,y) 
[ 0 0 1 9 ] Jb* ( 9 ) CiJOTtt, 

Kue«fl[3Wts*i-c*j o , kw^mttzto^xm 

#>x o k-r&umw. 1 8 u b / 1 a d d vmtmtnsk 
mmdz^tomm^ithti^ ■$t?>e 3 izfi:{mmwft> ■ 

U ±»Lfc«t^*l»t«**UTV^V^ ( 2) st&ffl 
[0 0 2 0] CIc7)j:d(cLT{S[fflfllS<Otf9xitt* { 0^ 

[00 2 1] 
[§S1 0] 

^-tan-m (9) 

£*0«k CMS^ " <x,y)#3£jg I o 

sc:i:tc*i.*>\ ££-c«i8i®±, 

[0 0 2 2] dOid^ffl^ yt^^^iXJt 

[0023] 



?/\sfsmwmi,zt5uxiz. ffio&zntiimmmzx^ 

[0 0 24] ZZX'it. feffcSr^S-fr.S.ttOlcffiffiSr 

attune -tt\ ^ix£tHio^&%£Ko^Ti&Hj!-r&<, 

07^-r.fc-pfc, «IfflR2 0 l£*¥W (zi) J9| 
9tEME-C#6J:dt:tT, 2 0 1 o£Tiig£ P Z 
T2 0 2S-fflv^TSHa$-»f-S. £*tt:.fc*), lESSSrEig 
iaTOPTflfii:**. W2 0 1 comiKS^Wff^^fc 

Jti^-y^/^^-^HflKoaiflas i s u b b&mm 

I a d a £±fB (8) StfcJfluTtWU ±fE(9)*&» 
^.ffiffl* " ifUlfc. *0>tS*£H8£iSi\ 08 
( A ) A^SMBi I e u b tJ:43lli«t5ljefti I 

08 (b> tz7F-r@.mmsMMmb?mLx 
o \zsul h *\ ^Mz*(v{mttmtjffimiX'&% 

<. =ftmkb%-oX\^\i~?X'$>h. Ztili. {ifflfl- 
?B A\*"< -/ ? -i X izm. i> fix ^ h cot . t ft 

[0025]@8 (C) , ( D ) {±, ±IB»H«K:tJ»t 

T^UJtt^T'ftS. 08 (C) tCfcV^Tfflil^S^ 
(Sub) , JMtf&fem (Add) . 08 (D) tziiif&m 

m<7 -y ^y^ixtiim^^&m^-t^^X'h 

ZVXoiz. **=n%Ok<r)ft1fib%&^{mft 
miA^ ynisSJXlzWmZtLXLZ^. iJjfc«cot 

z>zbi,±mM.X'hh. 
[0026] *wm±.tmmz&*.ti;izjxtzi><r)x\ 
«fa^ffli\ x^v7)^mzz.<r)%t>i\tzmmm. 
mwmmntmffiftz'ttomiiz, x^-,?fl,s<ix<r> 

b-t&i>cox-h&. 

[0027] 



:(5) 001-311613 (P2001-31$8 



t\^&mzm^x&z>tLt:. Mtmfflm&noMffimz 
5 -yw&oy&ig. 1 b e f 0 r e . 1 a f t . r fcov* 

Xoy&®MZ I 3 u b . 9fij&a$ i.ddtL/ci^ 

in^amae 1 s u b & xv&mto 1 a d d ta-swc 

fiie^SIII a u b Wffi/]\*i3j;VHulS3fiJKW 

5. 

[0 0 28] .1,1 T\ ilH'Sfigftll a d d Jfcli, *tt 

I b e f o r e t I a f t e r Z^M L£ t <VX'i± 

m&&gm I s u b ^SSWvSKS-? 

mmm* - <7)ftiammiz&v&. nnmzfr^iE 
om'b&izm^z s mm - (D^mmzma,, je<o 

MZfrblknmZt.zWtt&K&im.Z&tb&Zb&ft 

mtrzhox-hz. ttz. mmmy yvyrztit: 
mmfo<v<m<j> ' f^&zxvxfrbti&ztzw®. 

ft2>l>cr>?$>$>. 
[00 29] 



:i 1 ] 



— o tan 

2 



tztzt. <t> - a? ■vvyrztitzmi&tenimmz'h 
•fhi><n>X'h%>. %t>iz. minmTyy^^y^nsm 

titf> = (n-l ) $mcr>Winm® (77 

9, &«%ZtlhZti:W®Lt-?hl><r>T'bh. tztz 

u tary? -/^yy^ixtzwm^wnimmx'h 
0. mimmimwm ofrbttet. 



[00 30] tiz % mmm&Tyv-vVyrymnm 

f«E3£SM I s u b fcit>'S!TE5i!JK«j I . d d of 
$>& . 

[003 1] 

mz^^xMmzmmL^mw-t&. *mm& 

mzts^xiZ. im<r>WM.<r>tzth>. mftLtzme. 7£ 
m^xftt>tifz?-? zmsry? vyr-thtSr&iz 
^xim-th. 

[ 0 0 3 2 ] m 1 {s*^«nsfi^®^^«»^^mBB 
ngmmmztmhx^y ^ju^-ymm^m i 

b«for*. I a f t e r ( S 1 0 A, SI 

ob) . ^^iifz^mmm(ox^y9)^^~ymm 

Crm&ftft I b e f o r e - I a f t e r &#*TfS 

[0033] 
[Rl 2] 

-/ o [l+ycos0] 

-/„[i+r«>s(0 +<*>')] 



(10) 



<*>'s 



f«6 - - 't^ - 2/ 0 r sin(0 + — )sin(— ) 



fcfc'U I o =1 i + I 2 "C**. 1 1 . I 2 «06{c 
jj*fSSBfc:*iVvt, — 0 2A, 

[0 0 34] mz. ±.ftLtzJiO<,Zl,X-$!ibL>tltZ. 2 

OCOX^ y 9 )w*?—ymi&oy&%.ft^} 

^before - 1 a f t e r fc» t T S®t> ± t^USE 

<oao«»**i, (sin, i s u b tsigjgft 

I a d d S"*^^. (SI 2 A. S 1 2B) . 

9 u b tSSSW I a d d (iTIS (11) i&z J; 0*5^ 

[0035] 
[IS13] 

2' 



^ a - + " 2/ 0 - 2/ 0 y cos(0 + y)cos(^) 



(11) 



=5r*i. K(ll) frWMCfrKXotz^ JJe^Sfoi 

a d d IbeforetI a fter ^SO 

% Ltz tOTUS: < . .1 con%m.frt> 2 I o (fefe'L, 
I o = I i +I 2 ) 5-^L-?K^t<7)T-$>.S. 



[0 0 3 6] ^n^O^^^LT^JtTfB (12) 
jUz* Offiffi* ' (x,y)*^J6t>tL§ (S13). 
[0037] 
[&14] 



!(6) 001-311613 (P2001-31S8 



ZCDXolzLX. ttffl*-(x,yW5$ei 0 ^"IHI 

[00 38] ZVioiz, ftg&Srffl^T^^iltta 
fflftlS ( S 1 4 ) te, bu^L^H18 ( D ) IZTsk-fJ: ? 
fc. {2fflffl^0fcilX«:c7)^8i:fgt^l.l2MT-*f'5ig$ 

[00 3 9] dcojca^r^-yfy^ix^ (#r>9fi*il 

y5yt>-^S#16£ix&.ifcte=S:SA>\ 0^-f&J; 

y 4 xizwmztix L £ 

[0040] -e-r-e. &tt{mzttLzmm%a-^x7 
jfrfZM-t^ x<<v7>us4 xzy-mit-tz (SI 

5) . 09 (A) liZ<Oio%¥m!imW%ZtlZ:{ffl 

y^w-m (fflmitmm) zml (sua, sn 
b ) . immKi'MLgX'h&m'h&z&frh ( s 1 8 

A, S18B).H2(A) {iHHMSr*-rttfO-C$> 

o.a2 (B) iizto^oizLx^^titimmmcom 
>mzm-?i><vx'h&. z.0>*otzmt&ztvfc*mm 
mjmx'it. z.^ y?)u;4xi,zmi&ztix^fi:iiLttm 

[0041] w^oj; o Kffi/Jv5£3^;: jiottdj-f .r 1 

m3iz5jk-t£ oiz. mmmi a u b fc<t 
i^sjK^pi a d d z&«»tmmtf. &m'\\<&zti^x 
inmimtttKox&i'). x^y^juy-i xt^<x 
i>z<r>V{*) & t %mmmi)m%tzfr t>xhh. 
[0042] muz. i3csn3C7 7tyy'§ii 

K-o-m izftLXlt, S&giii s u b ilil 

m m^m&) w^hffl*^*fixffl*^^{aaA, c. 

E # % I a d d ftiS (ffilH) <o@/N!a>^ 

smift* { o^{aBB, d j&^n-fix^ott^i, 

<r>x\ &w.A-B<?>mimmi,z-o^ximwm4>. ' z% 
wtummttL. ®.mB-c<Dm2mi&iz-o^xii 

{Zr>^X\tmnm.2n*<l> ■ Sriifflffl^i: L, filD-E 

<n>m4famz<o^x\±{mm.4n-<t> - zimmtt 
ffvwsi6), ry7ye>-^$^2|K3tw(afflftiia 



OWtfi<*> = (n-1) "rfcO. <StfcOfgn«t£ 

lzr>^Xli<f> = n7t-4> ' 

[0043] ^rtJ, 09 ( B ) (i„ tffl7V5 7t^ 
JUS***: $ iX^fttHi Sr *> ?>T£> & . 

[0044] g&lC, ±l2Tl#<bfl^efflT ^7 y 
*%aw*5r S^<affllffi!l4> * 2 <JcJEWfc83S L . 04 
^tlra^^^Srffl. < S 1 9 > . 

mffi&mxmizi5\ ^x im« <nws&&Esi&*mKh 

mi 3 u b *Jit/3SSWl a d d 5:^ttf-^fck 

[0045] w*ar. 010 (01 <onjug®i:3Sfla-r 

4«fflK=-oivcut, 0 1 fcjj*-r#*ic 1 0 Srfln**:^ 
iz-f-y/vjy? (WHitf) KHfctxw i*5flH8K* 

•cavcsfegm 8 u b tsssiai a d d £*-r-f-:?<7) 
m^mmi:mti.oi l zLxijX\ l \ 

[004 6] ■t^h'h. H3(Cti^Ts SBl^i:m2 
«W«0«5Wi3M»I I a d d ^fii/J^*^. m2M®t 
*3«W<oaMHiBUS«i 3 „ b 

a d d **"*-x-*ttffl£M*>yMX£*/tTV>*fc 

T-m%lZ% -? 0 @ M3r e - ^ A^h.^ 0 6 £ t * { 

SMOI I a u b tSS^ft I a d d S-^-Tt-^^ 

[0047] -icTXfrSifcovvc. 01 lM«HU«n&«4, 
SIW*. Bti^tTtidtc, 0lO^t>v%T, 2 

»I ld d <?>T-?i&. fr^mftLfz (12) ^Srffl 

^xuttT-rzn&iimxT-vTzmtitk, ±%nm 

t - 9 \,zn L X «o -y *x 7 ^ ;u ^ t,z i s T^bSfl^i 

( (S23A) ) i^^tcmzx^ivv-yy^m 
mmtmm) zmLx&z, m3iz^-rxoizimm 
n<T)&&)&mzi-y)V)v<7 (Mmtm tmzfto. 
mz. t^^rs^io^so 

1 mwzt izfr&tfmttb. m\^ti>t. w$b2 
mmtiztt&tfmeth. 01 1 (b> iz^co-m^ 

[0048] Z<?)J; 0 IzLX'&^tlfzl-yrtV y^T- 
*t=S-^vc, 011 (a) t^-f^JK^I a u b t5£ 
Sffil. d d O-F-^SrJMHU 011 (c ) ic^J: 



!(7) 001-311613 (P2001-31S8 



^SitJtSWSISLPFI. u b fc3$JKWLPFl a dd 
(Of-? (Ill (d)) tcffJg^ffi^^ttS^ttc 
<fc9. 01 1 (e) K^-TioKSSggLPF I . „ b 
i:3ftg*]LPF I a d d T-?lZttLXmW%m'\\&tf 

t^pZLA 

2 |W!F/J 

±K01 1(d) <Or-^*»Jfe», ZCD?-* 

izttL-cm.m±.ii (i3) a^ftb^iKEissjfcwsts 

VyfmmZfio ZbWXZ ( S 2 8 ) . H5p^f*:^ia 

mmz&m* i mos&Mm * £ t s ft < s 

29) . 

[ o o 5 o ] * fc. ^WMMcawa*. *»«*ffi^> 

V>ft#. i««ra*fiRli»W»«c^«K&Jst,<?5-Cft 

^»cj>ft. jetf. r^s-^A^ogrgsoKHc 
[0051] hrk. r/u s -lyjx-gt&mnmfAz^i 

ft2r*^-y?/HF#}£ (ESPI) TfHrt-ftJ:. 121 3 

(a) iz^x o K-m&mvm&ztit,. muzx-* 

lcH£4 5* MvttKtWKlcjTO*-*. 

>H^8c (ESPI ) X-Wm-Z i.H13(B) iZTjk-tJ: 

a n . m&£uzmtf®& lxwxz . 

[00 52]$ 4>t;. 3£raajgJc»LTfflHWfc*v>a 

Hffl8*-Htt:JH< fc ft b . tt«BgbWB*iT < ft'. £ OfK 
ttSJ^LTSHIfcWaW-ftfc, 013 (C) (ftES 

*^e*a^T3. 6#^ca^) citipc. m& 
■fh^Mifimm.{zimm.mzwm lx v % 
ft. l*»u i^ji^sam^-y^/^a (esp 
i) x'u. xmwam&tez&mfitzKmt&zbtt 

We*4*<, &B<v*:ZZZ%mffi)lzj&b&ZbiiX' 

[0053] ztiizKL. %(n®m<nmif\$miz^m\ 



%btl&. £<0«fc -? KSQlSfl^JgUL P F I 
3 u b b^&SmuPF I . d d izMLXTsZ (13)5$ 

nmjEmmmmzix. m 1 2 tc^-r*n£ 7 < ^9 y > 

[004 9] 
[&1 5] 

(13) 

jei-rftc:<bA<T-£ft. -r&*>^. iai4c^-r*n&r 

12 1 0 iz^mmBmzm^x&*®x'<v ?/vmmz 
^X2<k7timffiti matt. Tie ( 14J & 

ft. &i>. aJiifilJ^tcogS^-^ffl^AW^Sr^-rt 
<9T-&ft. 

[0054] 

[»16] 

A 



u : 



(14) 



4 TCsinO! 

01 5 (A) , (B) , (C) . (D) . 01 6 

(e), (F). {G)& % *mimmftmzmmi,x 

<T>X\ 04><75#^ (NO. 1 „ 10, 26. 30. 4 

3 . 49. 50) immmizm^hsmcoim^^ 

COT* ft. 
[0055] 

*Jftft{Sfflr^5 yey^*«{i. a6W«il^*«^ 
Mf^<7)2oco^^.-y ^;^t?— >H«e05tJK I 

before - I a fter ^KMSr I „ u b • ?SK 

«Sl, dd iU -nfe 2oc7)5feK I s u b s I 

a d a izm^xmmmmmmiz-mhimmz 



I s u b W«/hjS*Ji:tftt*tt I a d d <^hjS 

A^^ftiatt-cv^ft. 

[0056] 5iSH I s u b *J £V®Bm I a a d iiu 

^§RSE(aS5:l.o(tft7t:^^. S'M^giJ^H^t'S: 
I a d d ^S'h^fiStitWxilSOffiftLTt^t^oT 

*>ft*>£>. ftw^tefflry^-yev^ajfifp^t^' 

[0057]*^. flW^«SB8lJg<0«^tC*SMH*«fe 



!(8) 001-311613 ( P 2 0 0 1 - 3 1 $8 



-h 

[02] muz^-rmmmmiza^x. 2(a) umm 
2 (b> ax>T)v\-->7wm\ l z&hmw&<r>m 

[03]SiiL«g, 3&Kfn, 5 vV>7<mm&£lfTV 

v •■/ t'yfimmomi&tjfi-tT'y y 

[04 ] 01 ^-rmmmm^m^xn^ixf^m^ 

[05 ] {m^y hmiz&ii&imy-yt'yrmi&Zvk 

■ffyy 

[ 0 6 ] 2 itemmnmo*^ •/ ? )\^®mw.*^~?w% 
0 

[07 ] mszmft®m2&&mnmw£viTm£m 
im8) mnz^i-mwzm*>\ %hKtz^ ^^ 
wmm^mnztttzgm®. (a) , (a) . e 

ffl«(B) *J«t^i*tfe«0«US**(C) , ( D ) &7ji 
[09] 01(C^-r^«^tJV^T. 9(A) Ufl*jf 

^bjaaj&sarSftfcfflffi**, 9 (b> fir^ /try^ 



[03] 




ii^:fi[ffl« Sr#^^0 
[010101 i(;m&£fe^f|j&^®£|pJW-s*:tf> 

[0ii] 01 otc^-r^-f^^'jy^sas^isa® 

[012] 7 yrm/wtim? vyfZtitz 

[01 3] T;U5-^A^^co«^S:?l5g^7tJ©^lc 
JsftS. «*^>^-y^yU=F«Wfe (ESPI) TWKLfc* 
■&«7)^fi^$r^0 

[014] *fra^>sat»!B*ife<^aitfflv^*i&r 

[015] *«WWS6it»JB*ffi*afflLT»/!><ifc. 

[016] *36W^iBKW5rttSr3WBUr»fe*ifcv 
^#^u<95£ft«llrT-*£jjW-0 

1 o o ism^fr 
i o i u— rataa 

1 02A, 1 02B 3tm 
103 CCD 
1 0 4 A x B v-Vy? 
20 1 

202 PZT 



[04] 




[06] 



!(9) 001-311613 (P20 0 1-3 1$8 



imi 1 



S10A 





1 


r 


S17A 




A 

S18A 












« a 







S17B I 



I S15 



si4 r 

S18B 




[07] 



[01 2] 




—201 



) T 




mo) 101-311613 (P2001-31$8 



[02] 



(A) 




CA) 



(B) 




Lli Li., A,/ 



21 sej n s a 
* *t « 




151 201 2B1 »1 151 401 
ffi ** tt * 



[01 1 1 



[013] 



(A) 



WHD[«fci(SU»iHb>N 




I 




(0 






i 


r 















(B) 
SMtftB 





(C) 




BEST AVAILABLE COPY 



(t 1 ) 101-311613 (P200 1-31S8 



[09] 



(A) 




[014] 



O _H 



90 



.50. 



<B> 



[015] 

(A) Ha I (1. J W3d (8) do. 10 




BEST AVAILABLE COPY 



<&2)>01-311613 (P20 0 1-3 1$8 



[010] 




^ 1 ^\ 

J S26B 



(ft 3) 101-311613 (P2001-31S8 
till 6] 

<6) la. 4» (51. 6 M) (F) fc.49 (alltft) 

(G) BabO (BOIHU 



F?--M##) 2F065 AA65 BB13 CCOO DD04 FF56 
GG04 HH12 HH14 JJ03 JJ09 
JJ26 QQOO QQ25 QQ26 QQ27 
QQ29 QQ31 QQ32 QQ33 SSOO 





BEST AVAILABLE COPY 



